What is the Effect of New Interactions on SRN Neutrino Flux?
• SRN neutrino energies will be redistributed at each redshift, z • These modifications could be detected at large neutrino detectors Supernova Relic Neutrino Flux
• R SN is the comoving rate of supernova formation
• dN/dE is the energy spectrum for neutrinos emitted from supernova *
• dt/dz accounts for cosmological evolution * M. Th. Keil, G. G. Raffelt and H. Th. Janka, Astrophys. J. 590, 971 (2003) .
What is the Flavor Composition of the Neutrino Flux that Emerges from Supernovae?
• Matter oscillation effects lead to neutrinos emerging as mass eigenstates • Relationship between emergent flux and production flux depends on neutrino mass hierarchy * • Dirac vs Majorana neutrinos?
Normal Mass Hierarchy
• Absolute scale of neutrino masses?
Modified SRN Flux
• Consider specific values of parameters -Values of neutrino masses consistent with experimental constraints -Mass of G within allowable parameter space
• Position of dip cutoff for neutrino mass eigenstate i is
• Resonance process is blind to the type of neutrino that produced resonance, i.e. scalar decays into all three neutrino mass eigenstates -Branching fractions given by
• Modified flux of j th mass eigenstate is given by
F
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• Observed electron antineutrino flux is then • Must satisfy BBN and supernova cooling constraints
• Coupling must be strong enough for effect to occur
• Off-resonance processes only important for very small region of parameter space (νν → 4ν's)
• For experimental detection threshold of E threshold ≈ 7 MeV and lightest neutrino mass m light ≈ 0.001 eV, vertical line is lower M G threshold
